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(57) ABSTRACT 

An improved method of encoding and compressing digital 
halftones that utilizes a “none-of-the-above” method for 

designating variable-length runs. A monochrome input bit 
map is rearranged slightly to reduce the patterns possible in 
contained digital halftone cells. This revised monochrome 
bitmap is parsed into sub?les to optimize run-lengths. The 
parsed sub?les are combined into a single ?le Whose alter 
nating runs of 1’s and O’s are converted into successive 
variable-length binary numbers. One of the permutations of 
an antecedent binary is designated “none-of-the-above” and 
its use triggers a subsequent variable-length binary. All other 
permutations Within each variable-length binary may des 
ignate a speci?c contained run-length and such use triggers 
a return to the initial binary in the series. The above method 
is reversed to decode and uncompress the encoded ?le to 
reproduce the original revised monochrome bitmap for 
display by a computer monitor or printer. 
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Fig 4A 
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NONE-OF-THE-ABOVE DIGITAL HALFTONE 
COMPRESSION AND DECOMPRESSION 

FEDERALLY SPONSORED RESEARCH 

[0001] Not Applicable. 

SEQUENCE LISTING OR PROGRAM 

[0002] Not Applicable. 

BACKGROUND 

[0003] 1. Field of Invention 

[0004] My invention relates to digital halftone compres 
sion and decompression, speci?cally to delineating variable 
length runs using a “none-of-the-above” method. 

[0005] 2. Description of Prior Art 

[0006] Digital halftone ?les have proven to be quite dif 
?cult to compress. Within the monochrome bitmap, each 
picture element, or pixel, is designated one of tWo “colors,” 
usually black or White. Due to the complexity of the image 
to be reproduced, the probability of any individual pixel 
being one color or the other is 50-50. This unpredictability 
affects the production of “runs,” large groups of pixels of the 
same “color.” Common compression methods based on 
run-length encoding prove ine?icient, occasionally yielding 
“compressed” ?les even larger than the original input ?le. 

[0007] Presently the digital halftone industry Works 
around this problem by Waiting until the last minute to create 
the monochrome bitmap. Complex image ?les utiliZing a 
number of different ?le formats are compressed, stored or 
transmitted, and decompressed prior to being “rasteriZed” 
into a digital halftone ?le at the ?nal output stage, the digital 
printer or monitor display. 

OBJECTS AND ADVANTAGES 

[0008] Several objects and advantages of the present 
invention are: 

[0009] (a.) to encode and compress a monochrome bitmap 
into a smaller binary ?le that my be efficiently stored or 
transmitted. 

[0010] (b.) to decode and decompress this smaller binary 
?le into a reproduction of the original monochrome bitmap 
that then may be displayed on a digital computer monitor or 
printer. 

[0011] (c.) to store and transmit as a single ?le complex 
documents previously consisting of tWo or more different 
?le formats. 

[0012] (d.) to accomplish the above ef?ciently by means of 
a digital computer. 

SUMMARY 

[0013] According to the present invention, a digital half 
tone ef?ciently is compressed for storage or transmission, 
and then efficiently decompressed for display on a digital 
computer monitor or printer. 
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DRAWINGS 

DraWing Figures 
[0014] FIG. 1 shoWs a How chart of the method of the 
invention as performed by a binary computing device. 

[0015] FIG. 2 shoWs a method of reducing the patterns of 
tWo-pixel-by-tWo-pixel monochrome digital halftone cells. 

[0016] 
bitmap. 
[0017] FIG. 4A shoWs an input bitmap in Which the 
patterns of the tWo-pixel-by-tWo-pixel cells have been 
reduced. 

[0018] FIG. 4B shoWs the input bitmap of 4A parsed into 
smaller bitmaps that have been recombined. 

[0019] FIG. 5 shoWs a compressed bitmap created by 
converting the parsed input bitmap of 4B utiliZing the 
preferred embodiment of the method of the invention. 

[0020] FIG. 6 shoWs a compressed bitmap created by 
converting the parsed input bitmap of 4B utiliZing an 
alternative embodiment of the method of the invention. 

FIG. 3 shoWs a method of parsing the revised input 

DETAILED DESCRIPTION 

DescriptioniFIG. liFlow Chart 

[0021] A Monochrome Input Bitmap contains an input 
image’s pixels displayed at a binary depth of one bit. Each 
pixel is described by either a 0 or a l to designate one of tWo 
“colors,” normally black or White. This bitmap is of certain 
dimensions in pixels high and Wide, and a number of 
equal-sized multi-pixel halftone cells are contained Wholly 
Within. 

[0022] A Revised Input Bitmap is derived by slightly 
rearranging the black and White pixels in each of the 
Monochrome Input Bitmap’s contained tWo-pixel-by-tWo 
pixel halftone cells to reduce the number of possible pat 
terns. This pattern reduction maintains the ratio of black 
pixels to White pixels, or gray level, Within the cell. 

[0023] A Parsed Input Bitmap is derived by dividing the 
pixels Within each contained tWo-pixel-by-tWo-pixel half 
tone cell into tWo or more separate bitmaps that maintain the 
spatial relationship of each pixel to similarly positioned 
pixels Within the cell. These separate bitmaps then are 
combined into a global bitmap containing the same number 
of pixels as its predecessor and the same ratio of black pixels 
to White pixels, or global gray level. 

[0024] A “none or the above” or NOTA Coder then acts on 
this Parsed Input Bitmap to yield a binary ?le that is smaller 
than that used to describe the preceding bitmaps. 

[0025] FolloWing retrieval of this ?le, a NOTA Decoder 
then acts to reverse the coding process and yield an exact 
duplicate of the Parsed Input Bitmap, noW redesignated a 
Parsed Output Bitmap. This bitmap contains the same num 
ber of pixels and the same ratio of black pixels to White 
pixels as the Revised Input Bitmap but not in the same order. 

[0026] A Revised Output Bitmap is derived by reversing 
the previous parsing method to yield a bitmap that is an 
exact duplicate of the Revised Input Bitmap, including the 
same number of global pixels and the same ratio of black 
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pixels to White pixels Within each tWo-by-tWo-pixel cell. 
This bitmap then is sent to a binary computer’s Monitor or 
Printer Display. 

FIGS. 2-5iPreferred Embodiment 

[0027] FIG. 2 shoWs sixteen possible patterns for each 
tWo-pixel-by-tWo-pixel halftone cell in columns 1 & 3. 
Seven alloWed patterns of the preferred embodiment of the 
present invention are shoWn in column 2 as a result of a 
reduction method. 

[0028] FIG. 3 shoWs a four-pixel-by-four-pixel section of 
a larger image in the center of the drawing. The four 
tWo-pixel-by-tWo-pixel halftone cells Within are parsed into 
the four smaller bitmap sections on either side. 

[0029] FIG. 4A shoWs a section of a Monochrome Input 
Bitmap that has had its tWo-pixel-by-tWo-pixel cell patterns 
reduced. This Revised Input Bitmap is 512 pixels of dimen 
sions 16 pixels Wide and 32 pixels high. This Revised Input 
Bitmap is identical to a derived Revised Output Bitmap 
(FIG. 1). 
[0030] FIG. 4B shoWs this Revised Input Bitmap (FIG. 
4A) parsed into four smaller bitmaps that have been com 
bined to derive a Parsed Input Bitmap. This bitmap is 512 
pixels of dimensions 8 pixels Wide and 64 pixels high. For 
the purpose of illustration, the image has been halved and 
the upper half shoWn on the left, the loWer half shoWn on the 
right. This Parsed Input Bitmap is identical to a derived 
Parsed Output Bitmap (FIG. 1). 

[0031] FIG. 5 shoWs a Compressed File derived from the 
Parsed Input Bitmap (4B) folloWing processing by the 
NOTA Coder utiliZing a Fibonacci sequence to encode run 
length. It is a binary ?le of 387 bits expressed as a bitmap 
of 387 pixels, shoWn 16 pixels Wide for comparison With the 
Revised Input Bitmap (FIG. 4A). 

Alternative Embodiment 

[0032] FIG. 6 shoWs a Compressed File derived from the 
Parsed Input Bitmap (4B) folloWing processing by the 
NOTA Coder utiliZing an alternative sequence to determine 
run length. It is a binary ?le of 392 bits expressed as a 
bitmap of 392 pixels, shoWn 16 pixels Wide for comparison 
With the Revised Input Bitmap (FIG. 4A). In this embodi 
ment, a series based on an 8-bit byte is utiliZed (1, 2, 5, 8, 
16, 24 . . . ) 

Advantages 

[0033] From the description above, a number of advan 
tages of my none-of-the-above digital halftone compression 
and decompression become evident. 

[0034] (a) The actual siZe of the resultant encoded and 
compressed binary ?le is smaller than the siZe of the original 
monochrome bitmap ?le upon Which it is based. 

[0035] (b) Due to this reduction in siZe, the resultant ?le 
may be stored and transmitted more ef?ciently than the 
original ?le by using a binary computer. 

[0036] (c) Unencoding and decompressing the resultant 
?le provides a faithful reproduction of the revised input 
monochrome bitmap ?le. 
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[0037] (d) The none-of-the-above encoding and decoding 
method ef?ciently uses feWer resources of the binary com 
puter system. 

Operation 

[0038] The subject of the operation of the current inven 
tion is an image expressed as a Monochrome Input Bitmap 
(FIG. 1). This bitmap is of speci?ed dimensions expressed 
in pixels Wide and high. These dimensions Wholly accom 
modate a number of equal-siZed multi-pixel halftone cells 
completely Within. Each pixel Within this bitmap is one of 
tWo “colors,” normally White or black, and may be desig 
nated by a single binomial, 1 or 0. 

[0039] The smallest square digital halftone cell capable of 
depicting shades of gray measures tWo-pixels-by-tWo-pix 
els. While said cell may convey ?ve shades, all pixels black 
plus the incremental addition of four White pixels, the 
number of possible patterns Within the cell numbers sixteen. 
A method of the present invention is to reduce the number 
of alloWed patterns Within the tWo-pixel-by-tWo-pixel cells. 

OperationiPattern Reduction 

[0040] In FIG. 2, the sixteen possible patterns Within a 
tWo-pixel-by-tWo-pixel cell are shoWn in the ?rst and third 
columns. The reduction method’s seven patterns are shoWn 
in the second column. The pattern of four pixels White 
(column 1, roW 1) does not change (column 2, roW 1). The 
pattern for four pixels black (column 3, roW 8) also does not 
change (column 2, roW 7). The six possible patterns for tWo 
pixels White and tWo pixels black shoWn in column 1, roWs 
6-8 & column 3, roWs 1-3, all are assigned to one alloWed 
checkerboard pattern (column 2, roW 4). 

[0041] The four possible patterns for three pixels White, 
one pixel black (column 1, roWs 2-5), are assigned to tWo 
alloWed patterns (column 2, roWs 2 & 3) by shifting the 
single black pixel horiZontally as necessary to partially 
maintain the checkerboard pattern. The four possible pat 
terns for one pixel White, three pixels black (column 3 roWs 
4-7), similarly are assigned to tWo alloWed patterns (column 
2, roWs 5 & 6) by shifting the single White pixel horizontally 
as necessary to partially maintain the checkerboard pattern. 
(Note that the derived four patterns also may be created by 
moving the required pixels vertically and that the checker 
board pattern also may be the inverse.) 

[0042] Once all the tWo-pixel-by-tWo-pixel cells similarly 
are processed, the Revised Input Bitmap (FIG. 1) is the 
same dimensions in pixels high and Wide as its predecessor 
and the total number of black pixels and the total number of 
White pixels remains the same globally. FIG. 4 shoWs such 
a Revised Input Bitmap of dimensions 16 pixels Wide by 32 
pixels high With only seven patterns alloWed for each 
tWo-pixel-by-tWo-pixel cell. A method of the present inven 
tion is to parse this bitmap to achieve longer runs of all black 
or all White. 

OperationiParsing 

[0043] This revised bitmap noW is processed to yield 
several smaller bitmaps Which are recombined into a Parsed 
Input Bitmap (FIG. 1.) Within each tWo-pixel-by-tWo-pixel 
cell, each of the four monochrome pixels is reassigned to 
one of four smaller bitmaps of speci?c dimensions half of 
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the pixels Wide and half of the pixels high of the preceding 
bitmap. Globally, all of the tWo-pixel-by-tWo-pixel cells’ 
upper left pixels are grouped, all of the cells’ loWer right 
pixels are grouped, all of the cells’ upper right pixels are 
grouped, and all of the cells’ loWer right pixels are grouped. 

[0044] FIG. 3 shoWs a method of transferring the pixels of 
each tWo-pixel-by-tWo-pixel cell of the input bitmap into 
one of four parsed bitmaps Which are then combined to 
create the Parsed Input Bitmap. Four tWo-pixel-by-tWo-pixel 
cells of the Revised Input Bitmap are shoWn in the center of 
FIG. 3. In each cell, the upper left pixel is transferred to the 
smaller bitmap in the upper left of FIG. 3, maintaining its 
relative position to similarly positioned pixels in adjoining 
cells. The loWer right pixel of each cell similarly is trans 
ferred to the smaller bitmap in the loWer left of FIG. 3. The 
upper right pixel of each cell and the loWer left pixel of each 
cell similarly is transferred to the smaller bitmaps in the 
upper right and loWer left, respectively, of FIG. 3. Note that 
the checkerboard pattern depicted Will yield tWo all black 
bitmaps and tWo all White bitmaps. 

[0045] The four parsed ?les noW are arranged sequentially 
in a ?le that may be visualiZed as a bitmap of dimensions 
half the number of pixels Wide and tWice the number of 
pixels high as the original input bitmap. Again, the global 
relationship of White to black pixels remains constant. FIG. 
4B depicts such a Parsed Input Bitmap of dimensions 8 
pixels Wide by 64 pixels high derived from the Revised Input 
Bitmap in FIG. 4A Note that for positioning on the page, the 
image has been halved With the upper half (of dimensions 8 
pixels Wide by 32 pixels high) on the left and the loWer half 
(of dimensions 8 pixels Wide by 32 pixels high) on the right. 
A method of the present invention is to encode this bitmap 
to create a compressed ?le. 

OperationiEncoding 
[0046] This Parsed Input Bitmap (FIG. 1) then is pro 
cessed by a “none-of-the-above” or NOTA method desig 
nated as NOTA Coder (FIG. 1). In this method, variable 
length binomials representing runs of all of one “color” are 
triggered sequentially by one of the immediately preceding 
binomials permutations. Similar to the use of “none of the 
above” as an ansWer to a multiple choice question, said 
permutation instead of designating a run length indicates 
that the actual run-length is not among those possible Within 
that particular binomial, but is among those possible Within 
a subsequent binomial. 

[0047] Observing the ?rst run’s color and length in FIG. 
4B, note that it is black and four pixels long. (From this point 
forWard it is assumed that the next successive run is the 
opposite color or White, and that each of the folloWing 
successive runs Will alternate in color.) 

[0048] The smallest possible run is one pixel long. The 
smallest possible binomial that may depict such a run is one 
bit in length. Said one bit may depict tWo states, designated 
by one or Zero. In this method, one of the states is the 
“none-of-the-above” designation Which means that the cur 
rent binomial does not contain the actual run-length and the 
next successive binomial must be examined. The second 
state is the actual run length Which acts as a signal to start 
over again With the smallest possible binomial. 

[0049] The siZe of the variable length binomials triggered 
by the NOTA state may be designated by any consecutive 

Jun. 22, 2006 

series of numbers. The preferred embodiment utiliZed in 
FIG. 5 is the Well-knoWn Fibonacci order in Which the next 
successive number in the series is created by summing the 
previous tWo numbers in the series. Beginning With a 
nominal 0 and the ?rst actual number of the series as a 1, the 
second series number is 1, the third 2, the fourth 3, the ?fth 
5, the sixth 8, and so on. 

Operation4Coding a Run 

[0050] Taking the ?rst black run of four pixels in FIG. 4B, 
a variable-length binomial is created that contains it. The run 
is greater than the run of 1 pixel that may be contained in the 
?rst Fibonacci-length binomial of 1 bit. Thus the ?rst 
position of the variable length binomial is designated 0 
Which means “none of the above contained runs (1 pixel), go 
on to the next binomial in the series”. The run of four also 
is greater than the run of 2 pixels that may be contained in 
the second Fibonacci-length binomial of 1 bit. Thus the 
second position of the variable length binomial is designated 
0 Which means “none of the above contained runs (2 pixels), 
go on to the next binomial in the series.” 

[0051] NoW, hoWever, the run of four is contained in the 
third Fibonacci-length binomial of 2 bits. Thus the third and 
fourth positions of the variable length binomial are desig 
nated 10 (containing al), which means “the second of the 
contained runs (3, 4, or 5 pixels), start over.” The run of four 
is thus designated by a four place binomial: 0010. A Com 
pressed File equal in pixel Width to the Revised Input 
Bitmap in FIG. 4A (16 pixels) is shoWn in FIG. 5 as a 
bitmap in Which a bit designated 0 is White and a bit 
designated 1 is black. The ?rst four places in said ?le being 
0010 are displayed as White-White-black-White, 

Operation4Coding the FolloWing Runs 

[0052] Taking the next White run of one pixel in FIG. 4B, 
a variable length binomial is created Which contains it. The 
run of one is contained in the ?rst Fibonacci-length binomial 
of 1 bit. Thus the ?rst position of the variable length 
binomial is designated 1 Which means “the contained run 
(1), start over.” The run of one is thus designated by the 
single place binomial of 1. In FIG. 5, the next place (after 
the ?rst 4-place binomial) being 1 is displayed as black. 

[0053] Taking the next black run of 31 pixels in FIG. 4B, 
a variable length binomial is created Which contains it. The 
run of 31 is greater than the run of 1 pixel that may be 
contained in the ?rst Fibonacci-length binomial of 1 bit. 
Thus the ?rst position of the variable length binomial is 
designated 0 Which means “none of the above contained 
runs (1 pixel), go on to the next binomial in the series.” The 
run of 31 also is greater than the run of 2 pixels that may be 
contained in the second Fibonacci-length binomial of 1 bit. 
Thus the second position of the variable length binomial is 
designated 0 Which means “none of the above contained 
runs (2 pixels), go on to the next binomial in the series.” 

[0054] The run of 31 is greater than the runs of 3-5 pixels 
that may be contained in the next Fibonacci-length binomial 
of 2 bits. Thus the third and fourth positions of the variable 
length binomial are both designated 0 Which means “none of 
the above contained runs (3-5 pixels), go on to the next 
binomial in the series.” The run of 31 also is greater than the 
runs of 6-12 pixels that may be contained in the next 
Fibonacci-length binomial of 3 bits. Thus the ?fth, sixth and 
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seventh positions of the variable length binomial are each 
designated 0 Which means “none of the above contained 
runs (6-12 pixels), go on to the next binomial in the series.” 

[0055] The run of 31, however, is contained in the next 
Fibonacci-length binomial of 5 bits. Thus the ninth through 
thirteenth positions of the variable length binomial are 
designated 10011 (containing a 1) Which means “one of the 
contained runs (31 pixels), start over.” The run of 31 thus is 
designated by a 12 place binomial: 0000 0001 0011. In FIG. 
5 the next 12 places (after the ?rst 4-place binomial and the 
second 1-place binomial) being 0000 0001 0011 is displayed 
as 7 White, 1 black, 2 White, and 2 black. 

[0056] The remaining portion of FIG. 4B is converted in 
the same manner until the Compressed File in FIG. 5 is 
completely processed. Comparing FIG. 4A to FIG. 5, note 
that a ?le of 512 bits has been converted into a ?le of 387 
bits, a reduction in siZe of 24.4%. This ?le may be further 
compressed using the same or any other compression 
method. The resulting reduced-siZe ?le noW may be stored 
or transmitted more ef?ciently. A method of the present 
invention is to decode this ?le. 

OperationiDecoding a Run 

[0057] Upon retrieval of said ?le, each encoding step is 
sequentially reversed. To recreate FIG. 4B from FIG. 5, the 
NOTA process is reversed, designated as Nota Decoder 
(FIG. 1). In FIG. 5, this time taking the ?le’s last three runs 
and their variable length binomials of 4, 2 and 20 places, 26 
places are counted back to a start position. The ?rst place 
from this start point, 1 bit, is White, a0, meaning “a run 
greater than 1, take the next binomial.” The next Fibonacci 
length binomial, 1 bit, is White, a0 meaning “a run greater 
than 2, take the next binomial.” The next binomial, 2 bits, 
contains at least one black pixel, a1, meaning “the run is 
contained Within, start over.” The 2 place binomial is black 
White, 10, Which means a run of 4 (colored White as 
designated by the previous run, not shoWn.) This is the third 
from the last run of 4 White pixels in FIG. 4A. 

OperationiDecoding the FolloWing Runs 

[0058] In FIG. 5, the next binomial place, 1 bit, is White, 
a 0, meaning “a run greater than 1, take the next binomial.” 
The next binomial, 1 bit, contains one black pixel, a 1, 
meaning a run of 2, start over.” This is the second from the 
last run of 2 black pixels in FIG. 4A. 

[0059] In FIG. 5, the next binomial place, 1 bit is White, 
a0, meaning “a run greater than 1, take the next binomial.” 
The next binomial place, 1 bit, is White, a 0, meaning “a run 
greater than 2, take the next binomial.” The next binomial 
places, 2 bits, are both White, 00, meaning a run greater than 
5, take the next binomial.” The next binomial places, 3 bits, 
are all White, 000, meaning a run greater than 12, take the 
next binomial.” The next binomial places, 5 bits, are all 
White, 00000, meaning a run greater than 43, take the next 
binomial.” The next binomial places, 8 bits, contain at least 
one black pixel, a1, meaning the run is contained Within, 
start over.” The combined 20-place binomial is 0000 0000 
0000 0001 1011, meaning a run of 70. This is the last run of 
70 White pixels in FIG. 5. 

[0060] As shoWn in FIG. 1, after all of the Compressed 
File has been similarly processed With the Nota Decoder, the 
resulting bitmap Will be an exact duplicate of the Parsed 
Input Bitmap Which is noW redesignated the Parsed Output 
Bitmap (FIG. 4B). Please note that it is 512 pixels in the 
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same dimensions of 8 pixels Wide by 64 pixels high and 
maintains the same number of black and White pixels in the 
same relative positions. 

OperationiRecombining the Parsed File and 
Sending to a Display Device 

[0061] Also as shoWn in FIG. 1, this ?le then is processed 
by reversing the parsing method previously used. Each pixel 
of the Parsed Cutput Bitmap is reassigned to its original 
position in the Revised Input Bitmap noW redesignated the 
Revised Output Bitmap (FIG. 4A). Note that it is 512 pixels 
in the same dimensions of 16 pixels Wide by 32 pixels high 
and maintains the same number of black and White pixels in 
the same relative positions. 

[0062] This ?le then is displayed either on a personal 
computer screen or by a printer, designated as Screen or 
Printer Display (FIG. 1). Please note that the above method 
does not recreate the Monochrome Input Bitmap (FIG. 1) 
With its tWo-pixel-by-tWo-pixel cells’ sixteen patterns. Addi 
tionally, the invention’s use of a Fibonacci series of succes 
sively larger binary numbers to contain run-lengths is only 
one of numerous possible methods of generating such a 
number series. 

CONCLUSION, RAMIFICATIONS AND SCOPE 

[0063] Accordingly, the reader Will see that the none-of 
the-above method of this invention more ef?ciently com 
presses and decompresses a revised monochrome bitmap 
?le. In addition, the method produces a compressed binary 
?le that more e?iciently may be stored and transmitted 
betWeen digital computing devices. And, the method faith 
fully reproduces the revised input monochrome bitmap ?le 
for accurate display on a digital computer monitor or printer. 

[0064] By using one permutation of a variable-length 
binary number to designate the parameters of a successive 
monochrome color run and any of the remaining per 
mutations to designate the actual run and a return to the 
smallest variable-length binary, conservation of available 
resources of a binary computer relative to processing, stor 
age and transmission is achieved. Such conservation relies 
on the method of this invention including the revision of the 
input monochrome bitmap and the parsing of the revised 
binary bitmap ?le to promote longer runs. The resulting 
compressed ?le results in a demonstrated saving over the 
siZe of the input ?le. 

[0065] Although the description above contains many 
speci?cities, those should not be construed as limiting the 
scope of the invention but as merely providing illustration of 
some of the presently preferred embodiments of this inven 
tion. 

[0066] Thus the scope of the invention should be deter 
mined by the appended claims and their legal equivalents, 
rather than by the examples given. 

I claim: 
1. A method for compressing and decompressing a digital 

halftone monochrome bitmap comprising the steps of: 

(a) obtaining an input digital halftone monochrome bit 
map of dimensions in pixels high and Wide such that a 
plurality of equal-sized multi-pixel halftone cells are 
Wholly contained, 

(b) reducing the possible patterns of monochrome pixels 
Within said halftone cells by shifting certain pixels 
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either horizontally or vertically according to a master 
grid based on a checkerboard pattern, 

(c) parsing said revised halftone cells into individual ?les, 
one each for each pixel position Within the cell, 

(d) recombining said ?les into a single ?le, 

(e) encoding said single ?le’s alternating runs of tWo 
monochrome colors With variable-length binary num 
bers Within Which all but one binary permutation may 
designate the length of the run and a return to start, and 
one binary permutation designates none-of-the-above 
contained run-lengths and to move on to a larger 
successive binary number. 

(i) generating the increasing siZes of said successive 
run-length-containing variable-length binary numbers 
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by a plurality of means, including Fibonacci numbers, 
byte-length-based numbers, or other means based on 

e?iciency, 

(g) generating a compressed ?le of feWer bits than the 
input bitmap by utiliZing step e, 

(h) reversing said method until said compressed ?le is 
uncompressed to replicate the said reduced pattern 
bitmap, 

(i) displaying said bitmap on a computer printer or 
monitor. 


